The socio-economic transformation of (post)mining towns takes different forms and follows varied pathways. This obvious fact acquires a different significance in a region that is a polycentric urban conurbation whose growth was based on coal mining and industry. Particularly as concerns small towns, which are a minority in it in terms of numbers. This paper attempts to present the issue based on the cases of two small towns, Lędziny and Radzionków, located in the Katowice conurbation in southern Poland. While having similar mining origins, the towns currently represent two radically different paths of economic development. Both mentioned towns are developing relatively well. However, certain threats to their growth are also revealed: social functional, environmental and even political. A closer inspection of both is important in that the two small towns are examples of two extremities in the region, between which other types of towns undergoing socio-economic transformation are situated. The selected examples also indicate that a small (post)mining town does not necessarily have to be 'the place that don't matter'. Additionally, an important conclusion is that despite many objective barriers, a small town in a mining region can follow a line of development based on the industry 4.0 concept.
Introduction
Small towns in agricultural regions of Europe most often build their socio-economic potential on relationships formed with their own local hinterlands, which they, to a smaller or larger extent, attempt to supplement with specialized services, industrial or, less frequently, resort functions [1] [2] [3] . This is still dominant, particularly in Central and Eastern Europe; however, two other models accompany small-town development [4] [5] [6] . The first is a model of a small town with highly specialized mining or industrial functions [7] [8] [9] . The second model of development covers small towns with diversified functions, located in the neighborhoods of large metropolitan cities [10] [11] [12] . The rarest case, however, is towns whose model of development is based on specializations in mining and industry and a location within large urban complexes.
The polycentric Katowice conurbation in southern Poland is an example of a geographical region in which the development of small towns combines the last two of the abovementioned models. However, because of a singular model of polycentricism, integrating industrial functions and differing from the model most often discussed in the literature [13] [14] [15] , the case of the Katowice conurbation should be seen as a comparatively original one in Central and Eastern Europe. Namely, settlements are plasma-type, most towns have from 30 to 285 thousand inhabitants, towns directly border each other, and urban infrastructure is uninterrupted. The analyzing region was subjected to socialist and dynamics of sector changes in the economy. The authors explain that phenomena such as existence of traditional industry; deindustrialization and reindustrialization; development based on high-tech industry and industry 4.0; development of business process outsourcing (BPO), shared services centers (SSCs), and research and development (R&D); and development based on traditional and highly-specialized services can apply to towns concentrated in a relatively small urban complex at one time. This is a natural stage of regional development, defined as transindustrialization.
The analysis by Krzysztofik [51] has a different ontological dimension. The process of contemporary changes in the Katowice region has been interpreted with respect to the operation of centrifugal forces as a key stimulator of the regional settlement system. In this case, centrifugal forces are identified with coal mining and industrial production, whose export from the Katowice conurbation is a model mechanism of economic influences described by the scientific metaphor of centrifugal forces.
Taking the theoretical explanations presented above as the background, in this paper the authors focus on the small towns in the region. As aforementioned, studies of such towns are something of a research gap, particularly in the context of the conceptual trends named above. It is not without significance that they may be described as 'an original category (demographical size) of towns in a specific (demographic size, functions, settlement system) region of Central and Eastern Europe'. The paper also demonstrates the specific nature of small industrial towns of the Katowice conurbation as compared to small towns with similar functions in other European countries.
However, for the authors, the case of the Katowice conurbation is not only an attempt to define the nature of a small (post)industrial town in a large urban region, it is also an attempt to define the real capacity for transformation of this type of town, with respect to complicated exogenous and endogenous determinants. The fulfilment of this objective was based on analyses of two of the region's small towns, Lędziny and Radzionków, which, despite identical functional and even historical origins, currently represent quite different paths of economic and partly also social development. The two towns' cases are discussed in the context of the most important phenomena of the Katowice conurbation's socio-economic transformation and its effects.
Methodology
The paper offers both explanations and a review. It was written on the basis of the collection of data, facts, and explanations largely proposed by the authors in prior publications [50, 52, 53] . These publications concerned the whole Katowice region. Using previous findings [52] and the presented updated indicators of social and economic development, this article focuses on showing the specific nature of small-town development. To this end, the rate of territorial development (RTD) indicator proposed by the Regionalne Centrum Analiz Strategicznych (Regional Centre for Strategic Analysis) of the Marshal Office in Katowice was also used. The indicator was calculated for the attributes of a modern economy. Measurement was based on set weights for each of the 36 variables considered. Due to limited availability of many data types, delimitation was made based on county units. They allowed differences within large and some of the mid-sized towns to be captured. In this paper, using study results obtained by Regionalne Centrum Analiz Strategicznych [54] , the small towns of the region only set against the counties in which they were located were marked. Small towns were divided into three groups: industrial (including mining), postindustrial (in which key traditional industrial plants have been closed down), and those in which traditional industry had low significance prior to 1989.
The novelty in terms of methodology of research on postindustrialism of small (post)industrial towns is the authors' draft of models of economic transformations (in the next chapter). While they were designed for the Katowice region, they are characterized by a wider applicability to other world regions. However, the way of measuring functions is a challenge for the presented models. Due to gaps in sources and differences in determining size ranges for selected phenomena, the proposed typology of models may, in certain cases, be somewhat limited. Discovering the opinions of stakeholders of socio-economic and political life, both at the regional and the local level, was an important element of the research. The paper's authors were able acquaint themselves with the opinions of over 30 people through interviews, workshops, and, no less importantly, free conversation and comments. In view of the paper's subject and geographical location of the research, the personal interview held by the mayor of Radzionków was particularly important.
Specific Features of the Katowice Conurbation's Economic Transformation
In the Katowice region the industrial revolution brought about the dominance of industry, mainly coal mining, the iron industry, and machine construction. The result was the formation of a large, over 500 km-wide urban core, formally divided into tens of towns and urbanized communes. In the 1960s and 1970s these units were integrated in the name of socialist central planning, which assumed the functioning of a very large industry and industrial and mining cities. This phenomenon was accompanied by rapid growth and modernization of both branches of the economy. The process of economic restructuring, which began at the end of the 20th century, contributed to a fall in the numbers of persons employed in industry and growth of those employed in services [53] . It also strengthened or instigated many other phenomena such as urban shrinkage, growth of unemployment, social problems appearing mainly in worker districts, and disintegration of administrative territory of the large cities created earlier [51, 55, 56] . In the 1990s, independent urban status was regained among others by the titular Lędziny (1991) and Radzionków (1998). The network of small (post)mining and (post)industrial towns in the province grew by eight restituted towns.
Above all, clear changes in the region's economic structure took place. In the Katowice conurbation (within the Górnośląska-Zagłębiowska Metropolis) the share of employed in industry fell from 47.9% in 2000 to 37.7% in 2017, while the share in services rose from 51.6% to 62.1%. The share of agriculture was marginal and dropped from 0.5% in 2000 to 0.2% in 2017 [57, 58] .
The Katowice conurbation is an example of a trend observed in Central and East Europe, and it is connected to a visible decline in persons employed in industry, particularly traditional industry [59] . Significant changes occurred in the very structure of industry, where primarily the role of mining shrank [49] . The number of employed in mining in the Katowice conurbation fell from around 280-300 thousand in the years 1989-1990 to around 47-50 thousand in 2018-2019 [49, 60, 61] . (Due to the lack of full data on employment, their unreliability in the socialist period, and structural and organizational changes within individual mines, only approximate values can be established for the area in question). The fall in employment in traditional industry, however, was accompanied by a rapid rise in numbers of employed in the automotive industry [62, 63] . A significant role in the development of this branch was played by the Katowice Special Economic Zone, in which 350 new businesses, chiefly automotive companies, were located, and around 76 thousand new jobs were created [64] , most of them within the Katowice conurbation. Despite significant structural changes, the region's limited innovativeness and the dynamics of development are still problems for the Silesian province, in which the conurbation in question is located [65] . However, the most visible feature is the diversified level of economic development between the cities and counties of the analyzed region. This also applies to attributes of 'the modern economy', which was defined in the research of the Regional Center for Strategic Analysis [54] . The difference is aptly portrayed in Figure 1 . They also pertain to small towns. While in Figure 1 the differences have an indirect character (only differences between counties in which small towns are located are visible), they are a good point of reference with respect to opportunities for development and transformation of the small (post)industrial towns located there. Neighborhoods are no less important, which may be seen in the titular examples of Lędziny and Radzionków, which border on larger towns with diametrically different levels of the RTD indicator. [54] -the RTD rate and authors-types of towns). Explanations: The RDT rate: 1-very high; 2-high; 3-average; 4-low; and 5-very low; types of towns: 6-industrial towns; 7-postindustrial small towns; and 8-other small towns (service or residential functions before economic transformation; L-Lędziny; R-Radzionków.
As an economic region, the Katowice conurbation has plasma-like spatial and functional structures, in which the core is built mainly of towns with 50,000-200,000 inhabitants. This means that agglomeration advantages are theoretically evenly distributed within it. Nevertheless, differing town sizes, differing trajectories of economic development, as well as creativity of local stakeholders cause some differentiation, and leading centers of economic development alternate with towns with low indicators of modern economy and creative industry development. This is clearly visible in Figure 1 . It is also indicated by the number of creative industry entities per 1000 people in the conurbation core. It varies from 4.0 entities in Zabrze to 15.6 in Katowice [66] .
Great challenges also include infrastructural problems and intensive depopulation in over 90% of towns, including all the largest [67] .
The development of the region's towns that had an industrial and mining character, even by the As an economic region, the Katowice conurbation has plasma-like spatial and functional structures, in which the core is built mainly of towns with 50,000-200,000 inhabitants. This means that agglomeration advantages are theoretically evenly distributed within it. Nevertheless, differing town sizes, differing trajectories of economic development, as well as creativity of local stakeholders cause some differentiation, and leading centers of economic development alternate with towns with low indicators of modern economy and creative industry development. This is clearly visible in Figure 1 . It is also indicated by the number of creative industry entities per 1000 people in the conurbation core. It varies from 4.0 entities in Zabrze to 15.6 in Katowice [66] .
Great challenges also include infrastructural problems and intensive depopulation in over 90% of towns, including all the largest [67] . The development of the region's towns that had an industrial and mining character, even by the end of the 20th century, including small and medium-sized ones, varies distinctly. The paths of transformation reveal at least nine different models that refer to ideas of transindustrialism [50] . They are shown in Figure 2 . Importantly, as of yet, no town has achieved an urban model which combines residential functions with high-tech service, creative industry or, on the other hand, industry 4.0 functions. The most popular model for dynamic functional transformation of previous mining and industrial towns is now industrial and service, mining and service, and mining and industrial centers. For a better understanding of functional differences between small towns of mining origins, the paper presents two settlements with quite divergent trajectories of change. The first is Lędziny-a town in the southeastern part of the conurbation. Its development is still based on mining, services, and to a slight degree on small manufacturing companies. The second is Radzionków in the northern part of the region. This town currently has service and industrial functions with no participation in mining ( Figure 3 ). For a better understanding of functional differences between small towns of mining origins, the paper presents two settlements with quite divergent trajectories of change. The first is Lędziny-a town in the southeastern part of the conurbation. Its development is still based on mining, services, and to a slight degree on small manufacturing companies. The second is Radzionków in the northern part of the region. This town currently has service and industrial functions with no participation in mining ( Figure 3 
Lędziny and Radzionków-Similar Functional Origins, Different Present Development
Until the 1990s, the economic history of Lędziny and Radzionków was very similar and characteristic of a larger number of today's small towns in the Katowice conurbation (including Bieruń, Miasteczko Śląskie, and Wojkowice). As a result of the discovery of coal seams or zinc and lead ores, or sometimes the building of a foundry or large production plant, a village or small town changed its functions from agricultural or commercial to industrial within a relatively short time. The case of Lędziny and Radzionków was no different. 
Until the 1990s, the economic history of Lędziny and Radzionków was very similar and characteristic of a larger number of today's small towns in the Katowice conurbation (including Bieruń, MiasteczkoŚląskie, and Wojkowice). As a result of the discovery of coal seams or zinc and lead ores, or sometimes the building of a foundry or large production plant, a village or small town changed its functions from agricultural or commercial to industrial within a relatively short time. The case of Lędziny and Radzionków was no different. In Lędziny, the origins of mining go back to 1843-1845. In the postwar period mining was still being developed, as a result of which in 1952 the still existent 'Ziemowit' mine was put into operation ( Figure 4) . Meanwhile, the mine in Radzionków opened in 1877. Coal mining in the now-closed 'Radzionków' mine ceased in 1996 caused by exhaustion of the deposits ( Figure 5 ). Thereby, the largest industrial plant and Radzionków's main 'provider' disappeared from its landscape. Of course, miners did not disappear from Radzionków, as a significant share found work in neighboring mines (particularly in PiekaryŚląskie and Bytom).
'Radzionków' mine ceased in 1996 caused by exhaustion of the deposits ( Figure 5 ). Thereby, the largest industrial plant and Radzionków's main 'provider' disappeared from its landscape. Of course, miners did not disappear from Radzionków, as a significant share found work in neighboring mines (particularly in Piekary Śląskie and Bytom).
The fate of mining in Lędziny was different [68] . As part of restructuring, in 2016 the local 'Ziemowit' mine was organizationally merged with the 'Piast' mine in neighboring Bieruń and called 'Piast-Ziemowit'. In this period, the mine, with a good outlook for growth (available seams), became part of the largest mining company in Poland: Polska Grupa Górnicza.
In the second quarter of 2019, the Lędziny mine employed 3609 people [69] , and the production capacity of its excavation face was 17,800 t/d. 'Piast-Ziemowit' as a whole produces around 7 million tons of coal (i.e., 11% of Polish coal production in 2018). According to current estimates, coal resources held by the mine will last at least until 2040 and, after the planned start of mining in new seams in the neighboring town of Imielin, even until the 2050s. However, due to resident protests, obtaining a mining concession for the Imielin region may not be an easy matter [70] . The existence of a large industrial plant employing over 3.5 thousand people in a small town (16 thousand inhabitants) results in a favorable labor market situation (Table 1) , especially since the mine is the largest, but not the only, plant in the town (there are 77 other smaller industrial plants and a number of service establishments). The mine's function, and that of many other large industrial plants in neighboring towns, means that unemployment here has not exceeded 5% for many years. However, it should be noted that, due to strong monofunctionality, Lędziny residents are less economically active than Radzionków residents ( Table 1 ). The authorities of Lędziny are aware of the consequences of being overly dependent on one large industrial plant and, thus, strive to support actions that increase residents' activity and to create dedicated zones for economic activity [71] , for example, the construction of the large Goodman Lędziny Logistics Centre (111,500 m 2 ). The strategy The fate of mining in Lędziny was different [68] . As part of restructuring, in 2016 the local 'Ziemowit' mine was organizationally merged with the 'Piast' mine in neighboring Bieruń and called 'Piast-Ziemowit'. In this period, the mine, with a good outlook for growth (available seams), became part of the largest mining company in Poland: Polska Grupa Górnicza.
In the second quarter of 2019, the Lędziny mine employed 3609 people [69] , and the production capacity of its excavation face was 17,800 t/d. 'Piast-Ziemowit' as a whole produces around 7 million tons of coal (i.e., 11% of Polish coal production in 2018). According to current estimates, coal resources held by the mine will last at least until 2040 and, after the planned start of mining in new seams in the neighboring town of Imielin, even until the 2050s. However, due to resident protests, obtaining a mining concession for the Imielin region may not be an easy matter [70] .
The existence of a large industrial plant employing over 3.5 thousand people in a small town (16 thousand inhabitants) results in a favorable labor market situation (Table 1) , especially since the mine is the largest, but not the only, plant in the town (there are 77 other smaller industrial plants and a number of service establishments). The mine's function, and that of many other large industrial plants in neighboring towns, means that unemployment here has not exceeded 5% for many years. However, it should be noted that, due to strong monofunctionality, Lędziny residents are less economically active than Radzionków residents ( Table 1 ). The authorities of Lędziny are aware of the consequences of being overly dependent on one large industrial plant and, thus, strive to support actions that increase residents' activity and to create dedicated zones for economic activity [71] , for example, the construction of the town highlighted also that 'The significance of the mine in Lędziny's economy does not preclude [it] from being open to investments in other sectors' [71] . The need to develop other functions is visible in Lędziny if we also consider the issue of commuting. In 2016, 2,608 people commuted to work outside town limits. Meanwhile, 608 persons travelled to work in Lędziny [72] . The noticeable share in commutes by Lędziny inhabitants to Tychy (1,074), Katowice (399), or Bieruń (386) may indicate a lack of jobs in services and manufacturing ( Table 2) .
The situation in the second of the analyzed towns, Radzionków, is significantly different. The closing of Radzionków's coal mine in the 1990s greatly contributed to deterioration of the labor market situation. An improvement occurred only in the 2000s. In postmining brownfields, a large fuel base, TanQuid (with a capacity of 135 thousand m 3 of fuel) (Figure 5) , and the large company Wtórmet were established. Also, the meat industry, 'HAM', and a renowned lighting manufacturer, The need to develop other functions is visible in Lędziny if we also consider the issue of commuting. In 2016, 2608 people commuted to work outside town limits. Meanwhile, 608 persons travelled to work in Lędziny [72] . The noticeable share in commutes by Lędziny inhabitants to Tychy (1074), Katowice (399), or Bieruń (386) may indicate a lack of jobs in services and manufacturing (Table 2) . The situation in the second of the analyzed towns, Radzionków, is significantly different. The closing of Radzionków's coal mine in the 1990s greatly contributed to deterioration of the labor market situation. An improvement occurred only in the 2000s. In postmining brownfields, a large fuel base, TanQuid (with a capacity of 135 thousand m 3 of fuel) ( Figure 5 ), and the large company Wtórmet were established. Also, the meat industry, 'HAM', and a renowned lighting manufacturer, Kanlux, made their way to functionally derelict land (brownfields and grayfields) ( Figure 5 ). They joined the existing Ragor metalworks.
While reindustrialization caused a significant improvement in Radzionków's labor market situation, it did not yet testify to a new image of the town. This image was gradually built by location in the town of services that stood out in the region, but also in Poland, such as the Museum of Bread, School, and Trivia; Centre for Documentation of Upper Silesians' Deportation to the Soviet Union in 1945 ( Figure 5) ; and the Silesian Botanical Garden. The policy of the town's authorities is definitely aimed at re-development of Radzionków's brownfields and grayfields (abandoned buildings of the secondary school and former railway station). An important achievement in the town's transformation towards the 4.0 model was the establishment of the Kanlux Tech Park Technological and Exhibition Centre in one of the most modern buildings in Poland ( Figure 5 ). As Radzionków's mayor emphasizes, 'we not only want to develop the town, we want to shape it, and companies such as Kanlux and unique services with a supra-local significance are the priority for town authorities' [73] . With reference to the typology of functional changes in the Katowice conurbation's towns (Figure 2 ) as well as Lędziny's and Radzionków's place in this scheme, clear trends in the changes should be pointed out. While Lędziny is moving towards the category of a mining and service town, Radzionków is strengthening its potential towards the model of a service town with a significant role in industry 4.0. These changes are difficult in that, as [74] (p. 225) notes in his study of Polish towns, 'industry functioning in Poland only contributes to the building of enterprising and innovative communities that are the basis of a knowledge-based economy's development to a small extent'.
Lędziny's and Radzionków's differing trajectories of economic growth since the end of the 20th century also have some impact on the demographic and social situation in the two towns to some degree. As seen in Table 1 , all indicators of demographic growth are better in Lędziny than in Radzionków.
While different factors may contribute to this, a large role must have been played by phenomena related to the 'transformation trauma' experienced by Radzionków's residents. This is because mining towns are spaces where the functioning social norms are governed by common factors and by norms that are the heritage of mining culture. Mining culture refers to the specific nature of work-related activities and individual stages of mining, and it is characterized by religiosity bolstered by the threat to miners' lives and fears for miners' lives in their families. Local traditions and national or regional (Silesia, Silesians) identity are also at the forefront. Endurance, family, solidarity, and sense of duty are important. Other features that should be listed include isolationism of the mining community, its homogeneity, the specific way of spending free time, and social conventions outside the workplace [75] .
As only Lędziny is still a mining town, in Radzionków these norms have become 'looser'. In Lędziny they are subject to social mixing via the commonality of global influences (globalization versus localization) and the elitism, egoism, self-creation, and change of attitude towards personal and family life that is apparent in studies.
As Warwick and Littlejohn [76] indicate, when the mining function is lost, problems that were so far muffled by the strength of mining functions and their social impact begin to surface. Primarily, it is revealed that the homogeneity ascribed to mining towns is often heterogeneity in the social and psychosocial layer. In a mining town, like in a small agricultural and rural community, any differences, individualism, and people's internal needs are regulated by the social dimension, limited by taboos, and socially contested. Nawrocki [55] writes about ceasing reproduction of social relationships and, in 2004, of the mining microcosms of mining settlements. Mrozek [77] draws attention to the disintegration of the bond that ultimately transforms a local community into a local collective. These phenomena as a whole have been presented with respect to Radzionków by Klekotko [78] in a sociological study of the town.
An important accent in shaping the small mining town identity of Lędziny and Radzionków was attaining independent self-governance. There was a great need for secession of these two towns from Tychy and Bytom, dictated by various factors such as social homogeneity (some differences versus the large town they seceded from), distance, peripherization, and the need to make independent developmental decisions. An important role in the process of achieving a small mining town identity was played by grassroots initiatives. Among these, the activities of Radzionkowskie Stowarszyszenie Społeczno-Kulturalne (Radzionków Social and Cultural Association) turned out to be crucial. Today's perspective accents that gaining independence was the only correct course of development. All the more important for Lędziny because in 2002 the town became one of the seats of Bieruń-Lędziny county, taking on additional administrative functions [79] .
Towards a Functional Model of a Small (Post)Mining Town
Different development trajectories of small towns with mining and industrial origins located in the Katowice conurbation indicate that there are many factors shaping the socio-economical changes under study. When attempting to find patterns, however, it should be noted that the possibilities of change are largely determined by the existence or closure of mines or industrial plants that lie at the origins of a given town. In mining towns where a coal mine still operates, such as Lędziny, there exists a specific buffer of economic security. Differentiation of the economic base is expected; nevertheless, lack of successes in this area is not a serious threat to the town. The mine is a stabilizer, particularly when its existence in the coming decades is assured. The coal mining-based development model of a small town, therefore, creates a specific relationship in the economy, as a result of which the supplementary function is most often played by a different industrial activity ( Figure 6 ). Examples of towns in the Katowice conurbation indicate that these are most frequently small and medium-sized manufacturing companies that have usually been developing since the socialist period. Meanwhile, well-accessible towns have the opportunity to expand logistics, which has been booming in the region since 2013 [80] . Paradoxically, the coal-based model of development of traditional industry visibly fosters (in Poland) demographic and social development (Table 1) . 
Different development trajectories of small towns with mining and industrial origins located in the Katowice conurbation indicate that there are many factors shaping the socio-economical changes under study. When attempting to find patterns, however, it should be noted that the possibilities of change are largely determined by the existence or closure of mines or industrial plants that lie at the origins of a given town. In mining towns where a coal mine still operates, such as Lędziny, there exists a specific buffer of economic security. Differentiation of the economic base is expected; nevertheless, lack of successes in this area is not a serious threat to the town. The mine is a stabilizer, particularly when its existence in the coming decades is assured. The coal mining-based development model of a small town, therefore, creates a specific relationship in the economy, as a result of which the supplementary function is most often played by a different industrial activity ( Figure 6 ). Examples of towns in the Katowice conurbation indicate that these are most frequently small and medium-sized manufacturing companies that have usually been developing since the socialist period. Meanwhile, well-accessible towns have the opportunity to expand logistics, which has been booming in the region since 2013 [80] . Paradoxically, the coal-based model of development of traditional industry visibly fosters (in Poland) demographic and social development (Table 1 ). The socio-economic situation in a town in which a mine closes is visibly different from the model presented above. The loss of the key economic entity previously providing labor market stability and strengthening the town's budget causes a state of 'socio-economic trauma' as a result of 'transformation shock'. Many (post)mining landscape elements remain in the town space, but the driving force powering this specific local system of relationships is missing [81] . It is recognized that there are two possible reactions to transformation shock: passivity and activity. In the case of regions such as the Katowice conurbation, the proximity of large, richer towns (commuting) may be conducive to passivity. Nevertheless, from a long-term perspective it may have very negative consequences, which are partially visible in some towns in the region (e.g., city of Świętochłowice). By far the most common model of reaction to 'transformation shock' is an active reconstruction of a The socio-economic situation in a town in which a mine closes is visibly different from the model presented above. The loss of the key economic entity previously providing labor market stability and strengthening the town's budget causes a state of 'socio-economic trauma' as a result of 'transformation shock'. Many (post)mining landscape elements remain in the town space, but the driving force powering this specific local system of relationships is missing [81] . It is recognized that there are two Urban Sci. 2019, 3, 68 13 of 21 possible reactions to transformation shock: passivity and activity. In the case of regions such as the Katowice conurbation, the proximity of large, richer towns (commuting) may be conducive to passivity. Nevertheless, from a long-term perspective it may have very negative consequences, which are partially visible in some towns in the region (e.g., city ofŚwiętochłowice). By far the most common model of reaction to 'transformation shock' is an active reconstruction of a town's socio-economic image. The direction of this transformation and ambitions of local government leaders are, however, limited by determinants such as competition from towns in the polycentric urban region, competition from larger urban centers that have traditions of developing the functions also expected of a small postindustrial town, loss of previous embeddedness, lack of available space, accessibility in terms of transport, social capital, the town's image, and environmental problems. As a whole, these elements are visible in different configurations and different intensities in the development paths of small postindustrial towns in the Katowice conurbation. We present the effects of the relationships and influences, which is described as a structural and gravitational model (Figure 7) . In it we indicate the possibilities for rebuilding the economic potential of a small post-mining town, taking into account the current situation of the Katowice conurbation. The case of Radzionków also fits this model, as its transformation covers three out of four of the areas distinguished, and the economic base and number of businesses or institutions representing the indicated economic sector falls with the increase in distance from the field symbolized by upside-down mining tools. This is a natural trend in the capacity for structural and systemic transformation, even in large post-mining and postindustrial towns of the Katowice conurbation. In small mining towns this is additionally connected to loss of social and organizational energy used to search for new urban functions, which not infrequently have to be shaped within an 'in cruda radice' model. Socio-economic difficulties in securing new economic activities are compounded by the effects of loss of embeddedness and visible social mismatch. of the relationships and influences, which is described as a structural and gravitational model ( Figure  7 ). In it we indicate the possibilities for rebuilding the economic potential of a small post-mining town, taking into account the current situation of the Katowice conurbation. The case of Radzionków also fits this model, as its transformation covers three out of four of the areas distinguished, and the economic base and number of businesses or institutions representing the indicated economic sector falls with the increase in distance from the field symbolized by upside-down mining tools. This is a natural trend in the capacity for structural and systemic transformation, even in large post-mining and postindustrial towns of the Katowice conurbation. In small mining towns this is additionally connected to loss of social and organizational energy used to search for new urban functions, which not infrequently have to be shaped within an 'in cruda radice' model. Socio-economic difficulties in securing new economic activities are compounded by the effects of loss of embeddedness and visible social mismatch. The social and demographic costs of economic transformation based on the above model are, despite visible economic successes, marked by a noticeable fall in inhabitant numbers. Nonetheless, in smaller towns in the Katowice region, it is still incomparable to losses experienced by mediumsized and large cities [52, 82] .
Discussion
The functional transformations of towns (also small ones) in the Katowice conurbation after the political and economic transformation of the 1990s are shaped according to several already acknowledged patterns: -Gwosdz [83] distinguished six different models of path dependence-partly as a consequence of reaction to the 'shock of transformation' (positive-self-reinforcing, positive-reactive, positive-other, negative-self-enforcing, negative-reactive, and negative-other); -different rates of population changes (1990-2018)-while cities such as Bytom, Katowice and Sosnowiec lost more than 20% of the population during this period, some towns (Imielin, Mikołów) have even recorded a small increase; and -in the case of small towns, the 'David against Goliath' phenomenon (localization of the first zones of the Katowice Special Economic Zone in bigger towns, competition about specialized function between the bigger and the medium size towns, and also between the medium size The social and demographic costs of economic transformation based on the above model are, despite visible economic successes, marked by a noticeable fall in inhabitant numbers. Nonetheless, in smaller towns in the Katowice region, it is still incomparable to losses experienced by medium-sized and large cities [52, 82] .
The functional transformations of towns (also small ones) in the Katowice conurbation after the political and economic transformation of the 1990s are shaped according to several already acknowledged patterns: -Gwosdz [83] distinguished six different models of path dependence-partly as a consequence of reaction to the 'shock of transformation' (positive-self-reinforcing, positive-reactive, positive-other, negative-self-enforcing, negative-reactive, and negative-other); -different rates of population changes (1990-2018)-while cities such as Bytom, Katowice and Sosnowiec lost more than 20% of the population during this period, some towns (Imielin, Mikołów) have even recorded a small increase; and -in the case of small towns, the 'David against Goliath' phenomenon (localization of the first zones of the Katowice Special Economic Zone in bigger towns, competition about specialized function between the bigger and the medium size towns, and also between the medium size towns and the small towns).
Transformations in this region are also a good starting point for broader discussion. First, about the key goal a large part of local governments: knowledge-based economy or industry 4.0 should be further discussed. Strategia WojewództwaŚląskiego (Strategy of the Silesian province) and Analiza potencjału rozwojowego . . . (Analysis of potential for development...) [84, 85] , the creative industries in the Silesian province, require further development, which is related to their, as of yet, insufficient potential, particularly outside the main town of Katowice. These documents also indicate a relatively weak grounding of these activities in small mining and postindustrial towns.
Second, at this point it is worth examining whether the region in question and its towns are a good example of concepts mentioned in the Introduction that indicate the multiaspect marginalization of selected urban centers and areas.
Having analyzed the previous economic development of the Katowice conurbation, we claim that development of small postindustrial towns towards a residential model with a distinct industry 4.0 function (Figure 2 ) is very difficult here, and probably unattainable in the near future. We highlight the key to this problem in the preceding section, indicating the positive changes in Radzionków as an example. Apart from the abovementioned economic and geographical factors, issues of strong interurban competition and the distance of research and academic centers from Radzionków come to the fore (20-30 km of brain drain, the needs of some young people to live outside of Radzionków as small town (Table 3 ). The scale of these challenges in small postmining towns, which have not yet completely left behind post-transformation trauma, will always be greater than in larger towns. Also, the phenomenon of inadequateness of regional support, which has been well demonstrated by Beekmans et al. [86] does not help in this. Factors fostering activation in such towns are creative local governments and endogenous initiatives often based on 'local patriotism' with respect to location or relocation of companies [87] . Despite many difficulties, it is not impossible for industry 4.0 and creative companies to take root in a small mining town, as for example Kanlux's technological center in Radzionków shows. The company's modern center or the high-culture and specialized leisure facilities developed are, nevertheless, still located in a transindustrial economic landscape, in which we also find large fuel tanks belonging to one of the largest logistics companies of this type in southern Poland, modern meat establishment buildings, and traditional mine shafts in the city of Bytom neighboring Radzionków. These differences are also visible in the town's social space [78] . While the social aspect of the town has not been homogeneous for a long time, it is still hard to call it a postindustrial community. This is a specific combination in which the heritage of traditional culture, social norms based on a hard-working ethic, religiosity, and the creation of the family as the highest value are confronted with demographic and social phenomena described in the concept of the so-called second demographic transition, the effects of globalization, high mobility, and growing individualization of residents' needs and behaviors.
The examples of Radzionków, but also of Lędziny as highlighted in this paper, are also a good starting point for attempts to answer the question of whether small mining towns should be treated as insignificant places [43] . However, here we should ask: insignificant to whom? They are important and significant for the residents themselves, of course. They are also important-from other perspectives-to inhabitants of the region, and even the country. In Lędziny, where around 0.05% of Poland's population lives, around 5% of the most important fuel (coal mine) used in the Polish economy is produced. The share of hard coal in the production of electricity in Poland in 2018 was 49.3% [88] . The town is also an important center for commuting, from counties even up to tens of kilometers away. Its importance may also be considered in terms of the wish to live there and continuity and stability of social structures. The paradox is that, in this respect, the mining town of Lędziny has overtaken a large majority of clearly depopulating Polish resorts towns [89] . For example, in the years 2008-2018 (Table 4) , small resort towns recorded a total loss of population −3.8%, and depopulation took place in all 14 such centers. During the same period, all seven small Polish mining towns showed population growth of 0.7% (population growth in the five small mining towns only in Silesian province was 1.6%.) [90, 91] . Resorts are important to all inhabitants of Poland and also to the foreigners who visit them. In most countries, the importance of resort towns is actually placed in socially and economically prominent areas. The 'significance' policy in mining towns is also visible from the perspective of the strengthening of mining functions by Poland's current government [92] and the expansiveness of the mining milieu itself, which in Lędziny is in sharp conflict with the local authorities and residents of the neighboring Imielin. According to residents, mining activity will impact damage to residential and municipal buildings as well as transport infrastructure. There were 3166 flats in Imielin in 2017 [93, 94] . The conflict concerning access to coal seams under Imielin has at least a regional dimension. The escalation of this conflict, which concerns miners keeping their jobs and preserving the current state of housing and infrastructure in suburban Imielin, is also a symbolical question about the importance of more general concepts: economic livelihood (Lędziny) and the right to inviolability of property (Imielin). Because the conflict is mounting, the 'significance' of these two small towns will also have a symbolic importance in the broader discourse about social and environmental costs of the energy production in Poland's future.
Nevertheless, we should remember that the labels of 'functional unnecessariness' primarily refer to towns that lost their previous economic base and experienced urban decline. If we apply the description of these labels and the 24-point definition of 'functional unnecessariness' [44] (p. 157), many towns meet the criteria. It also pertains to large towns, and as Kantor-Pietraga states, 21 out of the 24 criteria are met by Bytom, the large town from which Radzionków separated in 1999. In addition to the benefits Radzionków gained after separating from Bytom, the secession also had a symbolical dimension as an 'escape' from such a negative identity. This is demonstrated by numerous comments and statements, not only on social networking portals [95] [96] [97] , but also made in individual conversations by Radzionków residents, who are happy with how their town is managed, and residents of the eight-fold larger city of Bytom, who are understandably jealous of Radzionków's development. The described relation is also well visible in work commuting. The small postindustrial Radzionków attracts 778 residents of bigger postindustrial Bytom, while Bytom is a place of work for only 657 residents of Radzionków [72] . From the current perspective, Radzionków should be termed a significant small town on the conurbation's economic and cultural map. Acquaintance with cultural facilities and companies such as the mentioned Kanlux is definitely supra-regional.
Of course, not all of the Katowice conurbation's towns and, even less so, towns in other regions of Poland and Europe were able to find new prodevelopmental impulses. From a physicalist point of view, no new system of connections has formed in them on the basis of centrifugal forces with a supra-regional scope [51] . Nonetheless, the last 30 years of socio-economic transformation in the Katowice conurbation indicate that reindustrialization or development of exogenous services may take place at various times [50] . The concepts of 'insignificant' or 'functionally unnecessary' places should be used with respect to phenomena and processes contributing to urban decline over a longer, at least 15-20 year period. Temporary 'insignificance', meanwhile, is a natural stage following the loss of previous function, rank, and position by any town. From a social point of view, it can also relate to the period in which old embeddedness has not yet been replaced by new, relatively stable embeddedness.
Conclusions
The process of socio-economic transformation of mining regions varies. Despite many similarities, there are also many differences. This is the case for a large number of towns with mining origins located in a single urban region, such as the Katowice conurbation in Poland discussed in the paper. The term transindustrialization was recently proposed for these differences (structural, systemic, and temporal), presented in regional terms and based mainly on studies of large and medium-sized cities [50] . The studies conducted on socio-economic transformations of small (post)mining towns in the Katowice region confirm the conclusions of the paper cited above. In the Katowice conurbation, small towns vary with respect to their functions. Some, like Lędziny, still base their growth on coal mining, and other branches-while desirable-will, at least in coming years, have a secondary character. The development of Radzionków is progressing completely differently. The end of coal mining produced a strong response, with the objective of reindustrialization, also referring to the concept of industry 4.0 and development of modern supra-regional services. Between these two model examples of small towns in the Katowice region, several others function that can be called 'halfway' models. The most frequent among them are: -towns in which mining has worse chances for further growth, and other functions have not yet emerged for various reasons; -postindustrial towns in which coal mine closure did not cause positive reactions, like in Radzionków; -towns that, following the fall of coal mining, placed their bets on the processing industry or logistics; and -towns in which the residential function is key.
It should be noted that in the Katowice conurbation similar paths of development have also been selected by large and medium-sized towns. The whole of the indicated differences in functions raise questions about the region's future, particularly in the context of the very negative demographic phenomena occurring in it (rapid depopulation, population aging, and conspicuous outmigration). Another important question is what role industry 4.0 could play in the transformation. Considering the course of the region's socio-economic transformation up to now, it may be expected that functional changes will follow an already established path. The cost of economic transformation and the systematic displacement of traditional industry by new branches of industry and exogenous services will still be social transformation, and one of its effects will be 'adaptive depopulation'. This model is particularly visible in the case of small (post)mining towns in the Katowice conurbation. The challenge for local and regional policy will, thus, be deciding which solutions to select in order to stay close to the 'built to suit' adage tried and tested in the economy. Best practices also applied in small towns of the region should be useful in this case as well.
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